The aim of the work was to study the effect of polyfunctional microbiocenosis 'Microbiovit' (MBV) on growth and development of agricultural plants, their productivity and biological activity of soil.
Introduction
Control of agrophytocenoses productivity is a great challenge to solve the problem of providing food for the mankind. Chemical protection, mineral fertilizers and irrigation, used to control productivity of agricultural plants, considerably increase the crop yield.
However, ecological monitoring demonstrates that long-term use of chemical preparations frequently leads to adverse implications.
Species diversity and biological activity of soil biota are diminished, soil fertility reduced, pesticides residues and nitrates can accumulate in crop products (Maeder, 2002; Adesemoye and Kloepper, 2009) . Indiscriminate use of synthetic fertilizers has led to the pollution and contamination of the soil, has polluted water basins, destroyed microorganisms, making the plants more prone to diseases and reduced soil fertility (Mishra et al., 2013) .
Implementation of biological methods offers the mankind great opportunities to improve environmental safety of arable farming, to produce high quality food, and to maintain high yield of agricultural crop (Govedarica et al., 2002; Vissey, 2003; Adesemoye and Kloepper, 2009; Kravchenko et al., 2013) . Useful microorganisms of biological preparations enhance growth of plants and protect them from pests and infections (Vissey, 2003; Morgan et al., 2005; Handbook of Microbial Biofertilizers, 2006) .
Most biological preparations used in agriculture are highly specialized. They are monocultures of cellulosolythic, phosphate mobilizing microorganisms, nitrogen fixers, and antagonists of infectious agents in plants (Vissey, 2003; Barea et al., 2005; Morgan et al., 2005; Cordell et al., 2009; Patkowska and Konopinsky, 2014) . Biopreparation including 2-4 microbial species are labor intensive. On artificial media some microorganism species lose their activity and useful properties. It makes the search for stable microbial communities a crucial task for agricultural biotechnology.
Microorganisms are essential components of all ecosystems, and they function as decomposers and as drivers of local and global nutrient cycles (Taylor and Krings, 2005; Bottjer, 2005; Hartmann et al., 2009 ). Evolution and adaptation processes of biotic turnover in nature give rise to microbiocenoses, which develop trophic and metabolic relations with plants (Mikheeva and Somova, 2011) . Microbiocenosis-based polyfunctional biopreparation considerably increase opportunities to enhance productivity of plants, soil fertility, and production of safe food.
The aim of this work was to study the effect of polyfunctional microbiocenosis on growth and development of agricultural crops (wheat, potato, carrot, beet-root, cabbage, radish, cucumber, tomato) , as well as to assess its effect on the soil biological activity.
Materials and methods

Microbiocenosis
Polyfunctional microbiocenosis 'Microbiovit' (MBV) (state registration -068/002803, TU 9291-002-00517186-2003) has been formed from natural microbial association of koumiss (fermented mare's milk) and cellulosolythic bacteria strains of Bacillus (Mikheeva and Somova, 2011 were measured.
Storage of root crops
Root vegetables (potato, carrot and beetroot) before storage were treated by spraying with a concentrated solution of the MBV. The vegetables without treatment were used as control. The percentage of potato tubers with putrefactive damage was determined visually after 7 months of storage in a typical vegetable store (Dementieva, Vygonskoye, 1988; Borisov et al., 2003) . Also, it was determined the content of nitrates in carrot and beet-root by Machigin 
Results and discussion
Effect of microbiocenosis on germination rate, heterotrophic growth of seeds of grain, bean, and vegetable cultures
Germination of wheat seeds treated with MBV was 100 %, while in the control 83 ± 2 %. for oat -15 %, barley -9 %, pea -5 %, soybean -16 %, radish -7 %, cucumber -12 %, carrot -22 %.
We guess that the stimulating effect of a biological product under conditions of heterotrophic growth of seeds is associated with the participation of different groups of plant hormones (Costacurta and Vanderleyden, 1995; Badr and Vivanco, 2009 ).
Effect of microbiocenosis (MBV) on growth and development of agricultural crop
MBV effect on growth, development and productivity of wheat, potato and vegetable cultures was studied under field conditions.
Introduction of microbiocenosis into soil and on vegetating plants significantly increased the dry matter of potato, carrot (on irrigated land), beet, cabbage, and tomato (Fig. 1) . The increase of plants growth was considerable and depending on the plant species and water supply constituted 10-56 % (Fig. 1) . Effect of microbiocenosis to a large extent depended on water supply for carrot and beet plants. In experiment without irrigation the increase due to biopreparation was 26-32 %, with irrigation -39-56 % (Fig. 1 ).
Growth and development of wheat was The number of productive footstalks and yield of wheat tended to increase after the treatment with MBV, but insignificantly (Table) .
In The weight of 1000 grains, g 37.2 ± 1.5 36.8 ± 1.5 0.19 >0.05
The number of grains per ear of wheat, pcs. 18 ± 2 17 ± 2 0.35 >0.05
Yield, t ha respectively (Zavalin, 2005; Sokolova et al., 2008; Antypkina, 2015) .
Storage of root crops
Storage of vegetables is an important task for the farmers. (Fig. 3) . Moreover, it was shown earlier that intensity of carbon dioxide generation by soil treated with BMV increased 6-7.5 times (Mikheeva and Somova, 2009 ).
Nutrient cycling is fundamental not only for primary production but for the long-term functioning of ecosystems (Aon et al., 2001; Gaofei et al., 2010 Microorganisms' enzymes, despite their relatively low amounts, play a crucial role in keeping nutrient cycling in soils such as C, N, P, and S (Aon et al., 2001; Aon and Colaneri, 2001) . Disclosed properties of polyfunctional microbiocenosis MBV make possible to attribute microorganisms contained in it to Plant Growth Promoting Rhizobacteria (PGPR) (Vissey, 2003) .
Conclusion
Experiments under laboratory and field conditions showed that polyfunctional microbiocenosis introduced into agrophytocenoses demonstrates regulatory, protective and trophic functions: -MBV accelerated mineralization of organic substances in soil to easily digested forms of nitrogen and phosphorus, and allowed to sustain soil fertility.
